INTRODUCTION {#sec1-1}
============

The face is an important influential factor on an individual\'s self-esteem.[@ref1],[@ref2] The mandible is a major aesthetic landmark of the face; not only does it define an individual\'s outward form but it is also an integral component of facial harmony.[@ref3] The loss of a portion or whole of the mandible can therefore significantly impact on an individual\'s self-esteem and therefore his/her psychosocial wellbeing.[@ref4],[@ref5]

The reconstruction of a mandibular defect is a major challenge to the reconstructive surgeon.[@ref4],[@ref5],[@ref6],[@ref7] The need for mandibular reconstruction is dictated by the loss of mandibular bone due to trauma, inflammatory disease, and benign or malignant tumours.[@ref8] There had been continuous evolution of options in quest of optimising reconstruction following mandibular resection. These options include prosthesis, Steinmann\'s pin, non-vascularised bone graft and microvascular tissue transfer. Microvascular tissue transfer is the state of the art in options for mandibular reconstruction, however, this technique is both facility and technique demanding.[@ref8] In developing countries like Nigeria, where there is dearth of the facilities and technique required for microvascular transfer, mandibular defects are more commonly reconstructed with non-vascularised bone grafts.[@ref9],[@ref10] This study aims to describe the experience of a Nigerian tertiary institution in the use of non-vascularised iliac crest bone graft (NVICBG) for mandibular defects.

PATIENTS AND METHODS {#sec1-2}
====================

Data was collected from patients who had mandibular reconstruction (following resection of benign lesions) using NVICBG within a 2-year period (January 2009 to December 2010) in the Department of Oral and Maxillofacial Surgery, University College Hospital, Ibadan, Nigeria.

The iliac crest harvest was done using the technique described by Ogunlade *et al.*,[@ref9] In lateral mandibular defects, the iliac crest grafts were harvested as a single block of non-vascularised bone from the contra-lateral ilium to obtain a favourable curvature. However, when the lesion involved the central part of the mandible, iliac crest graft was harvested from either side. The harvested graft was contoured using multiple osteotomies as dictated by the mandibular defect \[[Figure 1](#F1){ref-type="fig"}\]. The graft was subsequently secured to the recipient site using 0.5 mm soft stainless steel trans-osseous wires after the residual mandibular segment(s) has been stabilised using intermaxillary fixation. Post-operatively, patient was placed on prophylactic antibiotics (intravenous ceftriaxone and metronidazole) and analgesics (intravenous pentazocine for 48-72 hours) and subsequently on oral paracetamol and diclofenac.

Information collected included the biodata of the patients, the aetiology of the mandibular defects, the extent of mandibular resection, the span of the defect, the peri-operative data, recipient site complications (infection, wound dehiscence and loss of graft), donor site complications (infection, wound dehiscence, seroma/haematoma formation, paralytic ileus, lateral cutaneous nerve functional impairment, abdominal hernia, cosmetic contour deformity, persistent pain and gait disturbances)[@ref11] and duration of abnormal gait. Facial aesthetic outcome was reported by the patient using a visual analogue scale of 0-10 with 0 being the worst possible outcome and 10 being the best possible outcome.

![Pictures of some of the cases in this study](NMJ-55-224-g001){#F1}

The age of the patient, span of defect and duration of gait abnormality were descriptively analysed while the frequencies of other variables were described.

RESULTS {#sec1-3}
=======

A total of 20 patients who had mandibular defects subsequent to benign tumour excision underwent immediate iliac crest graft reconstruction during the study period. There were 8 males and 12 females (M:F = 1:1.5). The mean age was 31.61 (+/−11.05) years. All the defects were secondary to benign tumour resection.

The range and mean pre-operative packed cell volume, estimated blood loss, immediate post-operative packed cell volume and the pattern of blood transfusion are as shown in \[[Table 1](#T1){ref-type="table"}\]. The mean estimated blood loss was 964.5 ml (+/−581.56). Majority of the patients required no blood transfusion (60%), while 20% were transfused with one unit of whole blood and another 20% required transfusion with 2 units of whole blood.

Eleven patients had segmental defects while nine (45%) patients had hemimandibular continuity defect (mandibular resection with disarticulation of the mandibular condyle on one side). The range of reconstructed mandibular defect was 4.8-15.5 cm with a mean span of 10.65 (+/−2.88) cm \[[Table 1](#T1){ref-type="table"}\].

Considering pain at the donor site, majority of the patients (65%) reported moderate post-operative pain in the first 48 h of surgery, 30% reported mild pain while 1 patient (5%) reported severe pain. However, by the end of post-postoperative day 8, 85% of the patient reported mild pain while only 10% still complained of moderate pain from the operative site. By the 6^th^ week post-operatively, 95% of the patient reported no pain from the operation site while one (5%) patient still complained of mild pain from the donor site \[[Table 2](#T2){ref-type="table"}\].

###### 

Peri-operative parameters
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###### 

Post-operative discomfort
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Majority of the patients had no complication at the recipient site while all the patients had gait abnormality in the immediate post-operative period. Majority of the patients (80%) had uneventful recipient site healing, the most common donor site complication was gait abnormality, which was present in all patients at the immediate post-operative period, at 6 weeks post-operatively only 30% of the patient still had gait abnormality \[[Table 3](#T3){ref-type="table"}\]. Considering gait abnormality, 25% of the patients returned to normal gait in 3 weeks while 70% had returned to normal gait by the sixth week following the surgery. The mean duration of abnormal gait was 2.11 weeks (+/−0.737). Majority of the patients were satisfied with the aesthetic outcome of their mandibular reconstruction \[[Figure 2](#F2){ref-type="fig"} and [Table 4](#T4){ref-type="table"}\].

###### 

Pattern of complications observed in this study
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![Gender and satisfaction with outcome](NMJ-55-224-g005){#F2}

###### 

Patient perceived outcome of mandibular reconstruction
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DISCUSSION {#sec1-4}
==========

Surgeons have been attempting to reconstruct mandibular defects for more than a century.[@ref8],[@ref12] Despite significant advances in reconstructive options achieved particularly over the past 40 years, the ideal solution --- implying an anatomical reconstruction with sufficient height of the mandible and adequate muscle attachments to allow for normal function --- is yet to be achieved.[@ref7],[@ref8],[@ref13],[@ref14],[@ref15],[@ref16] In our environment, non-vascularised bone has continued to provide an affordable and less technically demanding option for mandibular reconstruction.[@ref17],[@ref18]

The 'Andy Gump' deformity, which results from anterior mandibular arch resection without reconstruction, results in striking functional and aesthetic morbidity. These patients have major problems with oral competence, eating, speaking and swallowing.[@ref19] The curved shape of the symphysis tends to be more difficult to re-create compared with the relative straight segments of the posterior and lateral regions of the mandible. The shape of the mandible also influence the appearance of the lip, vertical height and projection of the lower face.[@ref20] Reconstruction of a mandibular central defect is particularly challenging due to the fact that the symphysis has multiple forces acting across the region depending on the mandibular function.[@ref20] Both compressive and tensile forces are present as well as torsional forces placing significant stress on any construct.[@ref21] The symphysis also serves as the site for attachment of the suprahyoid and tongue musculature.

In the present study, all mandibular reconstructions were done as primary procedures and were carried out using non-vascularised iliac crest graft secured with stainless steel wires. This is because the facilities and the skill for microvascular transfer required for vascularised bone graft are not readily available at our centre as at the time of this study. Reconstruction of the mandible tends to be less satisfactory in anterior defects, that is, the more anterior the defect, the less satisfactory the outcome. Clinically, the neo-mandible in the anterior region progressively showed varying degrees of deviation, which is attributable to the non-rigid fixation technique that was employed. Placement of a rigid fixation could ameliorate this deviation and further help in maintaining the achieved contour.[@ref22] However, rigid fixation devices were unaffordable by majority of our patients. The lateral and posterior defects did not require much contouring and the outcome appeared to be more acceptable to the patient \[[Table 4](#T4){ref-type="table"}\]. Patients perceive their outcomes differently from surgeons or other observers, and also, patient perception may differ by gender.[@ref3] Female patients had a more negative view of the aesthetic results than men as less than half of the female patients were fairly satisfied with the outcome while majority of the male patients were moderately satisfied with the outcome of reconstruction \[[Figure 3](#F3){ref-type="fig"}\]. This is similar to the findings of Holzle *et al.*,[@ref23] who examined 113 patients who underwent mandibular reconstruction using predominantly fibular osteocutaneous free flaps, they reported that 62% of female and 34% of male patients judged their post-operative aesthetic outcome as 'poor'. Holzle *et al.*,[@ref23] also noted that despite the fact that female patients had a more negative view of their aesthetic results than men, female patients expressed greater satisfaction than men regarding their functional outcome.

![Gradual resorption of the reconstructed mandible](NMJ-55-224-g007){#F3}

Persistent pain at the donor site is a major deficit for the patient as this may result in functional limitation (e.g. limitations in employment, recreation, household chores, sexual activity and walking difficulty).[@ref24] The exact cause of donor site pain remains unclear. It is postulated that this is either muscular or periosteal, secondary to the stripping of abductors from the ilium or neurogenic secondary to sensory nerve injury.[@ref11] In order to overcome the problem of pain at the donor site, several technical modifications have been suggested[@ref25],[@ref26],[@ref27],[@ref28],[@ref29] also the use of post-operative regional anaesthesia[@ref30] is encouraged. In the present study, majority of the patients (95%) reported mild-to-moderate post-operative pain from the donor site. In all but one patient (who reported mild pain), pain was fully resolved by 6 weeks post-operatively. This is similar to the findings of Nkenke *et al.*,[@ref31] and Kessler *et al.*,[@ref32] who reported continued reduction in perceived pain over a period of 28-30 days with no patient reporting long lasting pain. Also, Joshi and Kostakis[@ref11] reported that 70% of their patients were pain free at 4 weeks post-operatively with only 10% of the patients experiencing pain for more than 16 weeks. This, however, differs from the report of Kim *et al.*,[@ref24] who stated that despite the reduction in pain over a 1-year period following the surgery, 16.5% of patients who had elective spine surgery in association with the iliac crest harvest complained of pain from the donor site at 12 months post-operatively.

Gait disturbance after bone harvesting from the inner table is a minimal and temporary inconvenience.[@ref11],[@ref33],[@ref34] In the present study, we observed that about half of the patients had gait disturbance as at the end of the first post-operative week; however, three-quarters of the patients were able to walk normally after 6 weeks of surgery despite the fact that the span of the defect reconstructed was 4.8-15.5 cm. This is similar to the finding of Joshi and Kostakis[@ref11] who reported that 86.7% of their patients were able to walk without any difficulties 6 weeks post-operatively. Fasolis *et al.*,[@ref35] also reported that the average duration of walking abnormality, such as gluteal gait, was 4.24 days (range 1-12; SD 1.88; median 4). Kessler *et al.*,[@ref32] in a comparison of morbidity observed in harvesting iliac crest graft from anterior and posterior sites noted that 2 weeks after surgery, irregularities of gait was seen in 26 (32%) of the 81 patients after harvesting bone from the anterior iliac crest, but in only 3 patients (6%) after the posterior approach. After 4 weeks, eight patients who had the anterior operation still had problems in walking, whereas in the posterior crest harvest only one patient still had problems with walking. Despite lesser morbidity associated with posterior harvest, the patient has to be repositioned intra-operatively[@ref31] and the technique does not allow for simultaneous tumour ablation and graft harvest. Other authors[@ref36] also reported that there were no obvious differences between the two approaches for iliac bone harvesting. However, there is a consensus that the posterior approach is preferred for larger graft amounts.[@ref32],[@ref35],[@ref36]

Also noticed is the gradual resorption of the reconstructed mandible, which was more obvious with the anterior reconstructions as illustrated in \[[Figure 3](#F3){ref-type="fig"}\]. It is estimated from our observations that by a year post-mandibular reconstruction using non-vascularised bone graft, about one-third to half the volume of the bone graft would have resorbed. This, however, is based on clinical observation and the precise rate of resorption and factors dictating or affecting the manner of resorption requires further investigation.

The mean estimated blood loss in the patients was less than 1 L and blood transfusion was necessitated in 40% of the patients with 20% receiving one unit of whole blood while another 20% received two units of whole blood.

This series represents the first known to the authors to prospectively document the peri-operative parameters as well as itemise complications of mandibular reconstruction with immediate iliac crest graft reconstruction in our environment.[@ref10],[@ref17],[@ref37]

CONCLUSION {#sec1-5}
==========

NVICBG, though limited in its attributes, appears to have served considerably well with few complications. This method of reconstruction can be used even for large defects contrary to common beliefs among reconstructive surgeons. Majority of our patients also found the aesthetic outcome fairly acceptable.
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